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ABSTRACT : PURPOSE: To obtain highly desalted water containing no scale and sludge, by performing 
desalting by reverse osmosis treatment in a first stage wherein an acid is added to water 
to remove the divalent ion therein and a second stage wherein an alkali agent is added to 
water to remove silica. 

CONSTITUTION: Raw water 1 containing silica at high concn. is pressurized by a 
pressure pump 5 to raise the pressure thereof to reverse osmosis pressure and sent to a 
reverse osmosis apparatus 6 to be subjected to first stage reverse osmosis treatment. At 
this time, an acid is injected in raw water in order to prevent scaling and the pH of raw 
water at the inlet of the reverse osmosis apparatus 6 is adjusted to weak acidity. The 
transmitted water 9 from which the hardness components in water such as calcium and 
magnesium are removed at a high ratio in the first stage is contacted with air in a 
decarbonator 10 to remove carbon dioxide. An alkali agent is added to the treated water 
after degassing from a storage tank 10 to raise the pH of the treated water to make it 
possible to raise silica solubility to a large extent and silica is removed in the reverse 
osmosis apparatus 19 at a second stage. 
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j""AB • J62294484^ everse osmosis is carried out by (1) removing hardness 
contents i.e. Ca or Mg with high efficiency while the silica content 
is passed through the reverse osmosis membrane and (2) adding a small 
amt. of alkali agent to the treated water to increase the pH of the 
water or a small amt. of scale inhibitor to prevent silica deposition. 
The water is then treated again by reverse osmosis. 
- USE/ADVANTAGE - Used to produce desalinated water for drinking and 
industrial purposes and ultra-pure water from raw water contg. silica 
(100 mg/litre) produced In a volcanic loamy soil district. Preliminary 
removal of silica content is not required. In an example, 48 mg/litre 
H2S04 was added to a raw water contg. 42 mg/litre silica and the water 
was treated by backosmosis 2.0 mg/litre NaOH and 3.0 mg/litre 
polyphosphate scale inhibitor were added, then the water was treated 
by backosmosis. Desalinated water was recovered with 72% 
efficiency.(0/1) 

IW - REVERSE OSMOSIS DESALINATE WATER CONTAIN HIGH SILICA CONCENTRATE 

REMOVE WATER HARD PASS THROUGH REVERSE OSMOSIS MEMBRANE ADD ALKALI 

TREAT REVERSE OSMOSIS 
IKW - REVERSE OSMOSIS DESALINATE WATER CONTAIN HIGH SILICA CONCENTRATE 

REMOVE WATER HARD PASS THROUGH REVERSE OSMOSIS MEMBRANE ADD ALKALI 

TREAT REVERSE OSMOSIS 
NC -001 

OPD- 1986-06-13 
ORD- 1987-12-21 

PAW - (SHIA ) SHINKO PFAUDLER CO LTD 

Tl - Reverse osmosis desalination of water contg. high silica concn. - 
involves removing water hardness, passing through reverse osmosis 
membrane, adding, alkali and again treating by reverse osmosis 
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